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.Abstract 

PROBLEM TO BE SOLVED: To reduce effects by local defects and reproduction failures at a training data 
field where reproduction clocks are corrected in phase. 

SOLUTION: The apparatus includes a clock-generating means 11 0 for generating clocks on the basis of 
phase information, a clock phase-correcting means 1 13 for correcting a phase of the clock signal from the 
clock-generating means 1 10, a first correction amount-calculating means 1 11 for calculating a first ■ 
correction amount to correct a phase difference of the corrected clock signal corrected by the 
block-correcting means 113 and data recorded to a recording area, and supplying the first correction 
amount to the clock-correcting means 113, and a second correction amount-calculating means 112 for 
calculating a second correction amount. When data are not favorably reproduced by the clock signal 
corrected based on the first correction amount, the second correction amount is supplied to the 
clock-correcting means 1 13, so that the corrected clock signal is generated on the basis of the second 
correction amount. 
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[#HFsg#<DSeffl] 

9mm<»9tm\z5 : -9 tmm ufc h u-->9^-9^ 

ffiBttffilit *fc*tJ* * d * 9 &<ki$.T 5 i7 □ „ * 

fat. 

Hftta^ 6 O 9 P S» 2 ff^CQ&ffi £*SIE 

P y >7ft*B«IEf at, 
£CD£7 P y i7«IEf i9:{CT«iE$tlfe«jE^ P y 
£ MS2^- 9 m « K $ tifc t 1 - * <h CD&ffl T n S * 
jE-r*»l©*liE«S»HU Wffii'Py^liiEfS^ 

«*&*•** 1 ©«iEfi»aif ©t. 

ss 2 ««iiE»$^a-r^.m 2 ©*iEa#ffi#a*a9;^, 

mmm l ©«IESKi«^#M:iE$ftfc*tiEi7 n y 9m^ 

\z£zmmT-9<DU±tf&mzftt>nte^m. mv&m 
©ffiiEsca^ssiE* p c <ts# 

mrS2 h U-=->?7-9&'atS : r-9mmzMl,T. m 
«3. iME5VX* «IfBm<3ITiE«F#tca^ 

JWaEROiriEfSOttJRfcatJ*. Mia^r-^©?^© 

m\zn^vt^zfu^9n<Dvv—=.>9 ; T—9\zm-^^ 
w mzntzHiizm 1 ©*tiE»©¥i§<is-<?;&-3 z. t swat 
trzmxm 3 bb*©^ x ? 

^>^5 r -^«s^SLffi$nfcmtes 1 ©mies* u 
- ? l fc«#«iT*& 5 ^ t £4#sa t -r * w# js 3 ta 

[Iit#JS6] mriSSB 2 ©fcfjESa*. ^K^p^^rtco 
h i/-n>y7 ; -3'(cso*#«{ii$nfcH(rie^ 1 ©»ie 

cii^js 7 ] mzvuv9 stafinmmmftmsi 
(vco) £^tfmaisiJ8;p-:/icT#£/&$n-5££: 
k, pffBf av9miE¥- ®t>mi£vco'^<Dffl'wmj£\z 

*y-ty h£4-;L&f®:£fitA. HLlfB^-fe y h£5■*- 
•5f RtfiWtBSfl 1 ©fcSIEft^ ©fiilESlcjtx C 
tz*y±v b£5-z.Z>&o\ztz1stlT^Z>Z\t£¥fm£ 



-r^mmmi7bm6<D^-rnMzts l m.<D^^x9n±m 

So 

[0 0 0 1] 

mznfiittLmmmv>m<kmmz&-3^Tft-®9 uv9* 

±&V. Z\<DftU9Uy9*m^T5 : —9<Dm$L$:fT ; i> 

: T4X9mtkmw\zm?z>. 

[0 0 0 2] 

{CiJl^Tte. 9Uv9Mv b J ¥9Uy9-?—9m<D®.i& 
mm (-?~9) &f£&b7v9±\Z=FSbMf&iZtlT& 

o> mm&fz\<*m±m<D9ay9\t. M5?o y ?if 

[0 0 0 3] 02tC, ^-fe^Py^T-^At^^nfc 
ytm% ; T'<7.9<D-M*fF.-?m-Z&Z>. frfrZ>7 : '(7>9 

[0004] yjp-yt7>h*±(c«. m2\zm-T£o 

\Z. 9Uy9°?—9 (FCM:Fine Clock Mark) fimMVi 
(cM^Jc'SiC^SnTV^. Z<DfH, 9)V—lf±(DYZ 

[0 0 0 5] ^— *©!2^3:fcte??£R#K. *>*^FCM 

Xfg^tcSo'ViTPLL (PhaseLocked Loop) IsIKtC<t^ 
[0 0 0 6] L^L&#<=». ^©.t^tc^^fflW^ir 

^tc<toT, ^^nfc^p^i?tff±«^<t©F B iic 
x c s n t z> . 

[0 0 0 7] -tJlT. lZ><D9ny9 r ?—9ii9Uy9 
-?—9\Zlfe3Lntz : T-9m®. (Segment) CO 1 OW±Sr 

tix^z i-d<dt \ i uz\zT < gmznz>mm) <n%mz 

y"-9tmmLtz h U-->9v : -9^iimL'X^, 

z\(Dhu-=.>9y=-9(Dn±m^\zs^T. mem 

W>9 p y 9 (MiLftffiiEZ'tT o «t o Ic^^tiTV^o 

[0 0 0 8] 02COJ;o 
(C, x-C^^JCttliiS^lcyjU-y (Groove) *5j;t^7 
>H (Land) #^3*IT*5 9. £<=>IC. fil-ft? 
y h*±fc«, -^iHjeaWcFCM (Fine Clock Mark) ^ 
Bf&ZnT^Z. ddT. ^-SFCMA^^COFCMS-CSr-fe 
^^>h (Segment) <hU — DCOfa^at bT^^ 
-5, -tLT. -acO-by^>K$:3 9<@*e6T— 
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oirjE«F^3&*«-iosnTei»sn*.. 

[0 0 0 9] 03tt. ±K^D<y;j7 (Block) 
^•TS-C^O, &±if*>h\Z. 5 3 2DCB (Data Cloc 
k Bit) O^-^ftSrWf^a FCM#fiJD ST^tl 

•sfcm:^— ;i/Httl 2DCBJc^snx^.5. 

[0 0 10] §7W- A(f«5feIS-fey^> h (Segment 
0) te, ^K7U-A©THl/X*I2®TSfe*©fc<D 
T&O, THl/X©f2®«, 7KVX7^-;H« (Addr 
ess) \zH^XifJl-zr^fzit^> h*©M-M©S®^T 

S-ar^^ttCiOfrfens. 7i*5. ^K"fe^^>h (Se 
gment 0) ®7 h* 1^7.7^* KKti, ftfiBE^&^JCk 

*x-^©i2^- w*«fT*pnr. Jit2^*^;nc«t^. 

[0 0 11] 5t^e.2#g~3 9#BCD-ty^>h 
(Segment l~Segment 3 8) tt, *\yjr— &£Zt3L— 

*>t- (Segment 1) Kite. FClO-f— JUH (FCM) . :/ 
U5-f h7/f-^H (Pre-Write) . M^7^- ;H« 
(Header) . 5 s — ^7-f- Jl/K (Data) , #Xh7-f> 
7-f-;PK (Post-Write) 2>*SiJ9 ST^nS. 
^3#g~|g3 9#@ (Segment2~Segment3 8) (C 
te. JH* (FCM) . yij^-f b7 4— ;PH (Pr 

e-Write) . •r—fyj—Jlb' (Data) . *Xh7-f h 
7*— JH* (Post-Write) ^fiJOST^n^. #7-f 

[0 0 12] yj y-f h^^— ;PF (Pre-Write) , 
Kf?74— )VY (Header) . — )V H (Dat 

a) . #X r-5< h7>f— JPK (Post-Write) tCte. 3t 

[0 0 13] -hfB#7W— ;UHOrt. yj^-rh (Pre- 
Write) 7^-;UKJCtt^-^CD»^mL€:*-rit*<D 
®fert-5>->. «*tf" 0 0 1 l"©^-*#!E@;*n 
#Xh7-f h (Post-Write) V 4 —)V H (C 

(f 1 10 0"©t- ^ffiS^tl-S. ££tc, 7 
^ H icte. nav-^*> £ ©i— tf^-* \zM LT 

fi:ffi«iE05fc*©@^/t^-> (hU~ -> 
97-9) 11 " 1 1 0 0"©x-^^R)fSlHlScliOjgT 
CltfCiOJgfiE^n-S. ?<DWk#i\z, 
-->yx-^^PI^"rSi;. S 4 IC^fi 5 {C. 4 DC 
B^«iE?£&««S^RFfI^t#^n-5. f?£^D 



Fffi^KS^Tfrfctl-S. 

[0 0 14] £.\Z. &ftffliE(DMaJC-r»HTS5~E7 

[0015] ^miz^rmmmmt. ±EM/-->y 

^-*£W£b£l£<DfS±RF{B^T'£i9, jtlEPte, S 

[0 0 16] ft. 0 5tti7n>v^fiffl^3iiE^Ji-&. 0 

£\ 0 7tt^Py^&ffi*t«^RFm#^L31MLT 
t,>£>J£-&£3:*SLT*i»3. Xi-1. Xi. Xi+ltt 

? a y i7<D&±5"( 5 >^T?-y->yj >y vtzmZiR f 

i^flir>7"J«TJ&5. H Level. C Level, L Level 

«. ^-n^ntf-^. -fe>^. j^hAic^tt^s^RF 

[0 0 17] ERRtt, hl/-z:>yx-^©S^RF« 
^tC*J^^>-fe>i5'#jfiO-y-.>^{itXi<!:«i#ffiC Level 
tOM (ERR=Xi-C Level) TabO, *?£RF(f^<h 

^fiffl^aiE^«-& ®5) ERR=0«»:&D. pf 

#©«i:fflXl/gtt0TS-5o ^ntcttU jD^fiffi 
)0*B£RFffi^lCttLftfrbT^£l§£- (06) {CHER 
R<0t&0. &(C£ny^&ffl#ff£RFft^lC*rL 
31MbT^-5«-& (0 7) ERR>Ot75:^„ 

[0 0 18] lfc*bT. ERR< 0 T-&*U£^ D y 9 £ 
MZItZJjfa. ERR>0T-&nfct^Oy^£j&a£>37JP=0 

[0019] u^L^^e,. hv>— — mmz 
&rt%mmmtzXMm\z£.^x\*uyzf7v h&m*ki, 

TH^RFfi^0 8CO«t'5tC^-r^i:, dtlfC^U 
TERRlcatld^i;^. 0U^.«, i/D-^fiffi 
75tH^RFfI^tC*fL5fefifbTV^«-& (±f20 7(Cffl 

^) kd»>»7"77 h*^^bfct)©-e*^*<. z\<r>m 

&\Z\t. ERR<Oi:75:0, r*D^777 h*^4LT^ 

[0 0 2 0] Sfc. KU-- n>^x-^ffi«»ff^RF 
<!^Oitf^*^fitC^^«i:, 0 9co«fc^(C^^-r-5. d 
ntt, ^nyi7^*iS^RF«^tC«LiiM (JilfiS 

«^t>. fi:ffi*<jgMlxTv^tc=b^t)e»-rERR>o t«C 
D. *&<DEM£\ZlEKtt<Dm&&%l.Z>Z.&ZZii2>. 
[0 0 2 1] 

[^BJ^«*bJ;5<h-r-5l!IS] ±MibAcct5IC, hi/ 
[0 0 2 2] Z<DtzSb. ±te^*OSW(C*oT«. (4 
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[0.0 2 3] -e-^-c. ^-^s^fftc^-e 

[0 0 2 4] 

k. #fg9§fcmT©#m£*rr*. 

[0 0 2 5] ■t&Hl&fll«ft9!l;t. ^Dy^5kJ«©a6 

12 h 5 y ^©S^-^fS^WftSHC^-* fcflM bfc 
h U-->i^— ^ES^nfe^;*^^^*^ 

IW>6<5?nj»* {t^©&ffl SrffliE-r * 9 □ ? *4MM 

p s» * t hbt*- * a * c eft $ tut f— ? t ©& 

»jE*aiC0tt&-r*i6l©*liE«ffiH#a£. Jg2©« 

iES**ta-rsffi2©ttiESj*ffl*a*aw\ itte^i 

*SWE^nyir1tjE*a»c«ieb, flftEM2©*jEa 

jcso*#«ie^ d >y ?mn*±j$.-rz> z£*¥t®£-r 

[0026] m*m2\mz&mt. MEJg2©«iiE» 
a«. ytKx-^asuotiifcEBanfc^-^a'*!;:** 

[0 0 2 7] M*9i3lCttS9B91H:. ME^X**. 
-^*«t#bT. ROirjEtt^fcttJOLfc^ny** 

#i«LTE»i5*iT*o. met^**w£S«*«. w 
er o rriE^tcs^^T^-^® o ©fnE&tftttu * 
fTSiSDiriE^a^fit*.. wERoinE#aois*»=a 

[0028] mem 2 ©hue* 

*<. □ i 0 wKC^t Lfc7D .^rt© M/-. 

-yy^-t? izg-izwm £ n&MES i ©»£«©¥ 

[0 0 2 9] ffi:ftl!5IC{ft«%91tt. IftKSg 2 OttiES 

a<. w£3nfchu-->y-r-*©*t***tB*nfc 
mem i coaiEfi^ 'j-^«»Lt«»iT*« £ 

[0030] mxmeiz&zmjm, me*2©Mjes 

anfcffiES 1 ©«Efi©£Tl!c^H-8B£ 'J 

[0 0 3 1] tt&H7CffiS£91ti:. ffi&? a 
mfUfiWEMnn** (vco) ££trftffl^#DU-:/ 

CO^©*JW«E«C*-:7-fcy h£^A*¥a*«*.. 



3 2©ttHEfii;:«i;£:*-7-fey h 3 <ctt£ft 

[0 0 3 2] 

[»9H©5SM©#tS] £TF. **E9!©*1S©»I8K-3S 

[0 0 3 3] Hl»4*56WO— *lfi«*«r^ny^H 
T**. BHCfc^T. 1 0 lttH2T«WUfc5t«ftx 

^x^t. flrtfisuati/TPR (/^-->-v;n^x^ 
>x) ^s^^nxv^. £ti«» ^jss^-fx^ i o 

^^®*&lt^1tttfe^*&mt*tt&n-\ 

l©S£RFm^te, PRJJC PR (1. 

1) *SC] CffiUT^WLfcB^tft^fc 
©, «>il>«S4RFfi*J>6" 1" , " 0" ©2«IW£ 

[0 0 3 4] 1 0 2\i\Z~j 97 vTZ* =KMSKt4 7s9 

^>>'x>->-f;^y->3.y;i'm^ (tpp) £ffl7j-r 

-A©#-iaC«K:*i;&«^-c. ±EPR (a*— >r 
;H^#>7x) #5£{:i«E5t>©T&<5. Sfc, TPPi 

[0 0 3 5] 1 0 3ttA*>K/U7-fM (BPF) 

[0 0 3 6] 1 0 4fcfcAD^&g§T. A*> KA\X7-< Jl/ 

9 1 0 3©m^Sr^-r-5«IE^D>>d7RCLKtC«i:o 

[0 0 3 7] 105 tt«»tWt»T. P R#5£© 

TOttiilciflH?' * «fc 3 ic 7 w 'J > S h y >^ 
A*— Wt7^J^CTiJ«Sn«. *»*fl2«l 0 5fC 

[0 0 3 8] 1 0 6ttb*^ftt^lHlg&T. PRKOi 

1 0 6fi. «^$nfex-^tc*5tt-5" i" d^e." o" 

[0 0 3 9] 10 7ttMyy*WH»T. k'^ hf*#l3 
Ml 0 6CTtt^Stlfc±E2«5 !? -^*^-ty^>h 
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(Segment) 1 <V\y 9— 7 ^ -)H-*<Z)ftg£& 

[0 0 4 0] 108 tt^-^HIsJS&T. 's-y y— ^{±5 
08&1 0 7 i3*£><D$'( 5 >y<H^-tCtSCT#-ty^ > h 

[0 04 1] 1 0 9«SOITiElHl8ST. UmZtUtT— 

*n>hD-7 l l 4{ctH^-r-5. 
[0 04 2] 1 1 0ttPLL®8&T. El OlZmTJ:? 

{cTPPm^e.FCM^m-r^>FCM^ffliH)K4 1 

fitBitfe^ 2 <h, ^JEftJffll^iSS (VCO) 4 3 
i. VC04 3©ffi^S:5 3 2^-T^>5 3 2ii*^> 
*4 4£J;9#tJ£3*l5. fcT^^T«>^l 0 2fr*><DT 

p p ffi^rt cD f c Mmkm^zmmvtzmtk? uvzv 

CLK^MtS. FCM^tJTPPff^ (011# 
fig) tt, W^3tt*-A^FCM*^Lfc^-f 5>^-c' 
IE3£i6ffi*£:&-5£:&. F CM&ffi|5]8&4 1 telEW^CQ 
-tfD^DXP#^-e5t-&±^-5^m«^FASrtii^b. »r 
jJ>3&tfJ{i^FAH VC04 3«Hj*I^5 3 2» 

it%t®4 2\Zi$^T&mtt%f2nz>o «§FAi:flfF 

*VCO^«LTVC04 3©fflM§ (S^P-;/ 

£ir D * P C L K £ £ 

[0 04 3] 111 ««jEa»miHl8ST. fcf* h'«^lHl 
SS 1 0 6*ve<D^-f 5 >^fi#TN»C*^iSt}g^t§§ 

1 o 5©m^e>&ffl-rn»ERR£gmu ^cogta 

Lfcfiffl-rnSERRirj^CTPLLHIS&l 1 Ort^CD 

d ^ p c l k \z*iVTQ.&mm&ftom 1 

JESS EL l^fflMS. 

[0044] ^^-5^:ffi-rn»weai«. ±ie-ty^> 

h (Segment) lO'\-y^-7^-Jl/h , C0H/- 

•y^&ffilelSSl 0 7t^£>. SthU-r>9 , f-^©C 
Level coffin H Leve li^L Level 

(crsittTaja-r'S^'f 5>^«b*^t*a^iHiiKi o 6^ 

(Xi) fi. fcf* tf&*HH8& 1 0 6<Ciitt-5 2ffix-^ 
CD" 1" 0" ^W^^ICffl^TS. t£oT\ E 



RRH S^KSrS-T^-f 5>^«^TW<h2fil7 r - 
*CD" l"^e>" 0" 'vcoat^-f 5>y<&7S-r3"f 5 

[0045] 1 1 2\tf^2<DmiEm.nm^wtiits.^w-^ 

{fcESST, ttJESITmESS 1 1 l^e>©^l©«IE«S 

el i &±mmm*\mfemmtz¥mt[.tzMiEW. : $:W 

ttiL. l^xD^OffTiE^D^^rtTtt— feoimtt't'm 
2CD*SIE«SEL2£:LTffl7J-f-5. £fc, Jg2CD*§IE 
1SEL2 ^SSfTS^OfrjE^D ^CDgl^}*^ 5 > 
y{§^BPRtffglCDj$IESSEL 1 &&Z > &tsrz<t>V> 

7U-Ammv>5"( s>^fph «r-5p>h 

P— 5 1 1 4#>ibA7j£*l-5. 

[0 0 4 6] lUIJi'Dy ^fiffi«iElHl8ST, ^-r 
£p>hP-77^ScDSiRffl^MODE£gttT> «iE 
MfffllElSSl 1 2^<£>CDSitlCD«jE«SEL 1 ¥*t 
{fctfilg&l 1 2©ffl*T*5$20iElSEL2©rt. 
Vifn*^I^lT. PLLIUS&l 1 0^SCDff£*P 
yi7 PC L KCD&4B£*SlELT*iIE:5' P'^RCLK* 

[0 0 4 7] 1 1 4&P>hP— 7f. V^f^D^Dt 

[0 0 4 8] a>ba— =? \ l 4«. ngto^^-^S 
£CDg##&-2>£, g^ft/fcyP-y^CDW^Srfr?^ 

ZUyZW&niEM J & \ 1 3tC*fLTH CBSnfch 
U- - y *f=r—9 \Z «fc o TStti $ n^Sg 1 ©ffiffiaiES 
SEL 1 (CTfi:fflffiiELfclrtiEi7Dyi7RCLKS:#-5 

[0 0 4 9] Jff^-S^—^CDIS^tl mm7ay2\Ztt 

Idte. «$7f -5. 

[0 0 5 0] iriE-e^?5:v^o^#aT-5^a:^ 
^oiriEifiissi o 9^^©tb73fcso*€r«ittiLit^'&tc 

«. 3>hD-7l 1 4«fiaafeyP^i7»f|± (IJ 

nit h iy—->if^—^(D^.m^ m±T&m\z<k-o 

Xm±i7 a y p R C LKCOfift^l^T^ofctlilSr 
L. il^fi^MODE*Slg$-ti-¥^b[Hli^l i 2roai 
^T*-5^2WffiiE*S EL 2 {CTffilE LfcttiE^ P -y 
i7RCLK€:tti^-r^. 
[0 0 5 1] 3>hD-7 1 1411 •JnyT-fDftm*: 
5 >mBPRi;?l 1 OiilEfiS EL1« 

1 1 2tCjtiLTfflAt5. 

[0 0 5 2] 01l;gfIiSS0i|l:<tnil x-fT-d/fl^ 
\Z. 0iJ^«. 0 8 Jfc(i0 9ffl,i;5l:fltR Ffg^a 
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1 1 2lC^$nfc. S2©«IEttSEL2 (SSg^n 
9 9Simz&!f?tift±&fTtt2u y ? OffiiEm<D¥-i$ 
fit) »CSe-pTB^^n^/^PCLK*fflIEL. St^P 

X, bU-->#T-*tffLtlX^ft.^m&\Z\3.. miE 
ftfftiilHlS&l 1 l^e.CD^l(OaiESSEL lftfSftS 
tl, &7^-A«fc#i&*:Sgl<Z>*iiIESSEL 1 (Ctt-p 
Tff£? p v $ P C L KW&ffijWftiESn*. 

[0 0 5 3] 01211 «IESgtiJ[Hn& 1 1 1 (D-M* 
^TiTSiD, 5 lteMffSg, 5 2liy-h, 5 3ttl/ 
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[0066] B15I1 w-mitm&mKDmi&m&iK-r 

7 0 KtjEMItlElSS. 7 1 teiOgSg. 7 211 
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